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Abstract

Background: Despite the effects of poor relationship quality on individuals’, couples’, and families’ well-being, help seeking
often does not occur until problems arise. Digital interventions may lower barriers to engagement with preventive relationship
care. The Paired app, launched in October 2020, aims to strengthen and enhance couple relationships. It provides daily questions,
quizzes, tips, and detailed content and facilitates in-app sharing of question and quiz responses and tagged content between
partners.

Objective: To explore the potential of mobile health to benefit couple relationships and how it may do this, we examined (1)
Paired’s impact on relationship quality and (2) its mechanisms of action.

Methods: This mixed methods evaluation invited Paired subscribers to complete (1) brief longitudinal surveys over 3 months
(n=440), (2) a 30-item web-based survey (n=745), and (3) in-depth interviews (n=20). For objective 1, survey results were
triangulated to determine associations between relationship quality measures and the duration and frequency of Paired use, and
qualitative data were integrated to provide explanatory depth. For objective 2, mechanisms of action were explored using a
dominant qualitative approach.

Results: Relationship quality improved with increasing duration and frequency of Paired use. Web-based survey data indicate
that the Multidimensional Quality of Relationship Scale score (representing relationship quality on a 0-10 scale) was 35.5%
higher (95% CI 31.1%-43.7%; P=.002), at 7.03, among people who had used Paired for >3 months compared to 5.19 among
new users (≤1 wk use of Paired), a trend supported by the longitudinal data. Of those who had used Paired for >1 month, 64.3%
(330/513) agreed that their relationship felt stronger since using the app (95% CI 60.2%-68.4%), with no or minimal demographic
differences. Regarding the app’s mechanisms of action, interview accounts demonstrated how it prompted and habituated
meaningful communication between partners, both within and outside the app. Couples made regular times in their day to discuss
the topics Paired raised. Daily questions were sometimes lighthearted and sometimes concerned topics that couples might find
challenging to discuss (eg, money management). Interviewees valued the combination of fun and seriousness. It was easier to
discuss challenging topics when they were raised by the “neutral” app, rather than during stressful circumstances or when broached
by 1 partner. Engagement seemed to be enhanced by users’ experience of relationship benefits and by the app’s design.

Conclusions: This study demonstrates proof of concept, showing that Paired may have the potential to improve relationship
quality over a relatively short time frame. Positive relationship practices became embedded within couples’ daily routines,
suggesting that relationship quality improvements might be sustained. Digital interventions can play an important role in the
relationship care ecosystem. The mixed methods design enabled triangulation and integration, strengthening our findings. However,
app users were self-selecting, and methodological choices impact our findings’ generalizability.
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Introduction

Background
Due to its prevalence and impacts, poor relationship health has
been identified as a public health issue and deterioration of
couple relationships as an epidemic [1]. Poor relationship quality
(and similar constructs; eg, marital strain) negatively affects
individual partners’ well-being [2,3], mental health [4,5], and
physical health [6,7]; moreover, children are negatively impacted
by poor parental relationship quality [8], conflict [9,10], and
divorce [11,12]. Although an overwhelming majority of people
worldwide ever marry [13], relationship distress and breakdowns
are common. Approximately 50% of marriages in the United
States and >40% of marriages in the United Kingdom end in
divorce [14,15]; in addition, in the United Kingdom, 18% of
ongoing couple relationships are estimated to be distressed [16].

Despite the importance of couple relationships, help seeking
for relationship problems is often delayed or inadequate. Among
people who are currently in a relationship, half of US adults, as
well as a higher proportion of UK adults, do not seek advice
for relationship issues from any source (not even web-based
searches), and among those who do, the most common sources
are friends and family [17]. Rigorously evaluated interventions
such as couple therapy [18,19] and couple relationship education
[20] (terms we use to include marital therapy and marital
relationship education, respectively) are underused compared
to less evaluated sources of advice (eg, self-help books; or
talking with family, friends, or religious leaders) [21]. Possible
reasons include accessibility, cost, social stigma, and the need
for both partners’ simultaneous participation [22,23]. Couple
relationship education is preventive, seeking to promote healthy
relationships; yet, it often has a religious basis, conventionally
focusing on marriage [24]. There is an opportunity for
relationship care interventions that are independent of
faith-based organizations and inclusive of diverse relationships.

Potential for Digital Interventions in Relationship Care
Digital interventions may increase the accessibility of
relationship care, their use fits with contemporary couple
behaviors, and they may be effective in supporting behavior
change. Taking these points in turn, compared to face-to-face
interventions, mobile health (mHealth) interventions can be
delivered discreetly, which is appropriate for sensitive or
stigmatized matters, and they may further increase access by
overcoming barriers such as inconvenience and cost [25].
Communications technology is embedded in many areas of
contemporary coupledom: meeting romantic and sexual partners
on the web is common [26-29], and information and
communications technologies are used to complement couples’
in-person communication, sustain intimacy while apart, and
end relationships [30]. Digital interventions can facilitate
self-monitoring, which raises awareness and thus facilitates

self-management of users’ behavior and emotions [31], and
through cues, routines, and rewards, apps may be effective in
habit formation within relationships [32].

Although digital interventions can be effective for supporting
behavior change across diverse health areas [33-36],
disengagement is generally high [37,38], and app quality is
often poor. Many of the >250 new mHealth apps that are
available daily [39] are not based on robust evidence or theory
and may contain inaccurate or harmful information [40,41].
Empirical evidence on digital interventions for couples lags
behind the emergence of new apps [42]. A recent review [42]
found that most digital couple interventions were treatment
focused (eg, for relationally distressed couples or for prevention
of intimate partner violence) or lacked clarity about whether
they were treatment focused or for primary prevention (ie,
positive relationship care), making it unclear who should use
them. The digital couple intervention that was most clearly
focused on primary prevention consisted of a simple 1-time
relationship assessment, while others were modular courses for
couples to complete together, often linked to professional or
coaching support [42]. Although human support may enhance
engagement, these “blended” and structured interventions may
negate some of the accessibility, convenience, and scalability
advantages that mHealth can offer. We offer an evaluation of
a fully digital and flexible intervention.

The Paired App
Paired is a commercially available mobile app, launched in
October 2020 and designed to help couples enhance their
relationships. Its intended users are couples at any stage in their
relationship, including same- and opposite-sex couples. It is not
intended for couples experiencing relationship distress, who
may require intensive intervention, and there is no human input
targeted at the individual or couple (ie, it is not a blended or
guided intervention). It is not based on any single theory of how
relationships are sustained or improved but was developed with
input from relationship science experts and informed by findings
from the Enduring Love? study [43]. This study built upon
practices theorizing—notably family practices [44] and practices
of intimacy [45]—to examine the ways that daily interactions
generate relationship quality, developing the concept of
everyday relationship work [43]. The findings highlighted the
importance of daily gestures and relationship work in the
maintenance of long-term couple relationships [43]. During our
study, Paired was available for free, in English, and in multiple
countries, with most users in the United States and the United
Kingdom. A paid-for version provides access to additional
content and features. New content is continually added, and
there is no defined course or set sequence of activities to
complete. The app’s main features and functionality—described
in the next subsection—did not change during data collection
(and were common to free and paid-for versions). Therefore,
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this study evaluates an early version of Paired within the first
3 months of its launch.

Paired provides daily questions and weekly quizzes, intended
to prompt couples to have frequent, open conversations on
diverse topics. If individuals link their app account with their
partner’s, question and quiz responses become mutually
available when both partners have responded. Users can reply
to their partner within the app and receive tips and links to
preprepared topical content, including from therapists and
academics specializing on couple relationships (which are
searchable and accessible at any time). Paired can also be used
independently: a user can access content and discuss questions
with a partner who does not have the app.

This Study

Approach and Theoretical Basis
Digital health interventions are complex interventions, operating
within complex systems [46]. Paired has several dimensions
of complexity; for example, users “receive” the intervention
differently because it has multiple components that can be
engaged with in different ways and because users engage with
it for as long and as frequently as they choose [47,48] (vs
completing a course). It may lead to improvement in relationship
quality through complex causal pathways, and its use and
effectiveness may be shaped by the social and relationship
contexts and settings in which it is used [49]. It is also complex
because it requires unaided use of technology [50] (ie, users’
devices and the app), relying on digital literacy skills that may
differ between users.

To evaluate Paired, we drew on established guidance for
evaluating complex interventions [50]. Evaluations can address
a range of related questions, such as whether, in what contexts,
and for whom an intervention works [51]; how it works; and
how it may be further developed. Mixed methods and
interdisciplinary approaches are recommended for evaluating
complex interventions [52], specifically digital interventions
[53-55]. The integration of qualitative and quantitative
approaches can aid an understanding of user behavior and issues
affecting intervention success [56] and strengthens the
conclusions that can be drawn [57]. Qualitative research aids
the development of causal explanations by describing the
processes that produce an outcome [58].

Relationship quality, our main outcome, is measured in various
ways [59]. We believe it is multidimensional [60] (ie, it entails
factors such as communication quality and how couples deal
with conflict) and is best assessed as such (information received
from Di Martino et al [email, January 16, 2025]). In this study,
we use a broad definition of relationship quality: “how positive
or negative individuals feel about their relationship” [61], which
acknowledges that it is subjective yet measurable at the
individual level.

We developed a provisional theory of change to guide our
evaluation, representing how we expected that Paired might
“work” based on findings from relationships research and
behavioral science. This included the following 3 strands:

• The functionality, design, and content of the app may
prompt or facilitate within-couple communication about
the relationship (links between improved couple
communication and improved relationship quality are well
substantiated [62]).

• Daily notifications and in-app interactions may prompt or
facilitate daily conversations and “relationship work” by
the couple, which may help users learn and advance
relationship maintenance skills, including daily gestures
[43], benefiting the relationship.

• “Dose-response” (where “dose” is duration and frequency
or intensity of use): greater use of Paired may lead to
greater improvements in relationship quality.

We sought to develop this provisional theory through our
research. We consider the role of Paired within relationships
from a digital sociology perspective in the Discussion section.

Aim and Objectives
This study aimed to explore the potential for an mHealth
intervention to benefit relationships and how it might do so,
using Paired as an exemplar. The objectives were (1) to assess
the app’s impact on relationship quality by examining
associations between relationship quality and duration,
frequency and intensity of use, and by comparing the perceived
impact of Paired among its users (as indicative of the direction
of causation); and (2) to develop a refined, empirically informed
understanding of how Paired may deliver improved relationship
quality. To put it simply: (1) “Does it appear to work?” (2)
“How does it work?”

Methods

Study Design and Participants
The app was evaluated using mixed methods among users of
Paired. Quantitative and qualitative datasets were analyzed
separately, and the findings were integrated (parallel design).
Objective 1 was addressed using primarily quantitative
approaches, with qualitative data providing explanatory depth
and evidencing the likely direction of causation. Objective 2
was addressed primarily qualitatively, supplemented by
quantitative findings, because this objective is exploratory. In
concordance with our aim (to explore the intervention’s
potential), we make no claim of generalizability to all Paired
users, and our sampling methods reflect this.

Recruitment, Sampling, and Procedures
Data collection materials, including the wording of survey items,
are provided in Multimedia Appendix 1.

Brief in-App Survey
At 3 time points with 1-month intervals, starting October 30,
2020, the Paired weekly quiz was replaced by a 5-item in-app
survey, identified to users as university-led research. This brief
survey asked for agreement or disagreement (on a 5-point Likert
scale) with 4 statements about aspects of relationship quality
(ie, communication, emotional connection, conflict, and sex
and intimacy). One further statement concerned participants’
perception of the impact of Paired on their relationship
communication. Researchers obtained a deidentified extract of
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data from Paired users who had completed at least 1 brief
survey. This included data from a “relationship check-up” that
users can complete when they first download the app, containing
4 statements similar or identical to those in the brief survey,
which we used as baseline measures (the data extract also
included demographic details for a small minority of users,
which were not used). From 3717 unique participants, the
sample was restricted to 440 (11.84%) individuals who
completed the relationship check-up in October 2020 and all 3
brief surveys thereafter (4 data points), with at least 7 days
between each data point to allow for a realistic prospect of
change (in explanation, the data showed that some users delayed
completion of the brief surveys; if they completed, say,
November’s survey just before completing December’s survey,
we would not expect to detect much change). This gave
complete longitudinal data spanning approximately 3 months
(October-December 2020), referred to as “brief survey data”
for brevity.

Web-Based Survey
A 30-item survey, administered in December 2020 and hosted
securely outside the app, collected quantitative and limited
free-text data. Paired users were invited to complete it via 3
in-app messages containing the survey link. Those willing to
be contacted regarding a research interview provided email
addresses.

The survey collected demographic data but not race or ethnicity,
religiosity, income, or socioeconomic status (despite
well-documented associations with marital satisfaction and
quality in the United States [63-65]). These constructs are
differently defined and delineated in different cultures, posing
challenges for our relatively small-scale international study.

From the web-based survey data, we obtained self-reported
duration and frequency of Paired use, as well as relationship
quality, measured by (1) the Multidimensional Quality of
Relationship Scale (MQoRS) and (2) direct questions about
relationship quality change since using the app. The MQoRS,
developed for this study, combines and weights responses to
17 statements on 5 aspects of relationship quality and is
expressed on a scale ranging from 0 to 10. Suited to
smartphone-based self-completion (ie, with relatively few survey
items comprising simple statements and with responses using
5-point Likert scales that fit on the smartphone’s screen, thus
requiring minimal scrolling), it overcomes the shortcomings of
unidimensional relationship quality measures and is described
in detail elsewhere (Multimedia Appendix 2).

In-Depth Interviews
Individual interviews were conducted on the web with
purposively sampled web-based survey participants
(January-April 2021). The interviewer (TW) identified himself
as a university researcher, independent from Paired. The
primary sampling criteria were gender and country, with initial
targets of 5 women and 5 men each from the United States and
the United Kingdom. The secondary sampling criteria, by which
we sought diversity across the sample, were sexuality,
relationship duration, cohabitation, and the presence or absence
of children in the household. The interviews followed a topic

guide and lasted 40 to 75 minutes. Similar descriptions of Paired
use and its impacts were heard repeatedly toward the end of
data collection, suggesting that saturation had been reached.

Analyses and Integration

Objective 1: Impact of Paired on Relationship Quality
Quantitative data were analyzed using SPSS software (version
26.0; IBM Corp) for descriptive statistics and R software (R
Foundation for Statistical Computing) for inferential statistical
analyses and data visualization. Statistical significance was
considered as P<.05.

Brief longitudinal survey data were analyzed using multilevel
multinomial logistic regression models with cumulative logit
link functions. Predicted values were used to generate odds
ratios (ORs) and 95% CIs for change in each dimension of
relationship quality over time compared to baseline (the initial
“relationship check-up”).

Drawing on data from the web-based survey, MQoRS scores
were compared between different categories of reported duration
and frequency of using Paired, using 1-way ANOVAs with
Welch approximation due to unbalanced sample sizes and post
hoc Tukey tests. Responses to direct questions about change in
relationship quality since using Paired were compared using
chi-square tests to make binary comparisons between people
reporting using Paired for ≥1 month versus <1 month and people
reporting using Paired on 6 to 7 days per week versus ≤5 days
per week (among those reporting <1 mo use). Of note, because
we lacked the data to predict our sample and subsample sizes
in advance, decisions on the cutoffs for these categories were
not made a priori but were data driven and were also informed
by our provisional theory of change.

Evidence from the 2 surveys on the association between
relationship quality and the duration and frequency of Paired
use was triangulated. The direction of causation of this
association was explored qualitatively, informing the
development of the theory of change (objective 2).

We compared the perceived effectiveness of Paired between
demographic groups, using the proportions agreeing with
statements in the web-based survey (detailed in the Results
section and Multimedia Appendix 3). We used chi-square tests
for association and univariable logistic regression to obtain ORs
for demographic differences (using the characteristics we used
for interview sampling and additionally age, reflecting
widespread age-related assumptions regarding technology
engagement). Analysis was restricted to the 514 participants
who reported ≥1 month’s use of Paired (because it is perhaps
less plausible that change in relationship quality among new
users is attributable to Paired). Qualitative evidence to help
explain quantitative findings was provided by interview
responses to direct questions and spontaneous remarks about
the app’s inclusivity.

Objective 2: Theory of Change
TW and CA, both experienced qualitative researchers, conducted
the qualitative analysis. We used reflexive thematic analysis
[66] to describe how Paired seems to work, using a largely
inductive process but also informed by the provisional theory
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of change. “Dosage” and its association with relationship quality
were explored quantitatively (refer to the Objective 1: Impact
of Paired on Relationship Quality subsection) and qualitatively.

Ethical Considerations
Ethics approval was provided by The Open University Human
Research Ethics Committee (brief survey including linked data:
HREC/3759/Gabb; web-based survey and interviews:
HREC/3797/Gabb). After reading the study information,
web-based survey participants indicated their informed consent
on the web before survey completion and reconfirmed this
afterwards. They were offered the chance to win one £100
e-voucher (or equivalent value, ie, US $135) as a thank you.
Individual interview participants provided oral informed consent.
The interviewees were sent an e-voucher worth £20 or US $27
as a thank you.

Results

Sample Descriptions
Of the 3717 brief survey participants, 440 (11.84%) provided
complete data suitable for longitudinal analysis.

A total of 745 participants completed the web-based survey,
with diversity by relationship type and duration, sexual
orientation, age, relationship status, and parenthood. Comparison
with aggregate data from Paired suggests that this sample was
broadly representative of Paired users (Multimedia Appendix
4).

Within the sample of 20 interviews, quotas were filled, and
diversity was achieved by all secondary sampling criteria (Table
1). With each quote, we provide age and sampling
characteristics.

Table 1. Qualitative interview sample (N=20).

Interviewees, n (%)Sampling criteria and categories

Primary sampling criteria

5 (25)UK woman

5 (25)UK man

5 (25)US woman

5 (25)US man

Secondary sampling criteria

Sexuality

14 (70)Heterosexual

6 (30)LGBTQ+a

Relationship duration (y)

6 (30)≤1

8 (40)1-5

6 (30)>5

Living with partner? (all married or civil partnered couples were cohabiting)

14 (70)Yes (cohabiting)

6 (30)No (living apart together)

Children aged <18 y living in household?

6 (30)Yes

14 (70)No

aLGBTQ+: lesbian, gay, bisexual, transgender/trans, queer, and other sexuality and gender minoritized individuals.

Objective 1: Paired Use and Relationship Quality

Overview
Web-based survey results show that relationship quality,
measured by the MQoRS, was 35.5% higher among those with
>3 months’ Paired use compared to new users (5.19 among
people who reported having used the app for ≤1 wk vs 7.03

among those who reported >3 mo use; 95% CI 31.1%-43.7%;
P=.002; Figure 1). Supporting this, 59.5% (440/740) agreed or
strongly agreed that their relationship felt stronger since using
Paired (95% CI 56%-63%), and people who had been using
the app for ≥1 month were more likely to report this than newer
users (330/513, 64.3%, 95% CI 60.2%-68.4% vs 110/227,
48.5%, 95% CI 42%-55%; P<.001).
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Figure 1. Multidimensional Quality of Relationship Scale (MQoRS) scores by duration of Paired use (showing SDs).

The longitudinal brief survey data support this dose-response
finding, showing positive changes over time in a cohort of
Paired users in 4 distinct aspects of relationship quality (Figures
2-5; for each data point in Figures 2-5 [x-axis], the percentages
sum to 100%; an increase in the extent of agreement is
particularly marked in Figures 2-4, where there is an increase

in the percentages responding “strongly agree”; the decreasing
percentages responding “agree” represent a shift toward this
stronger level of agreement [and not a decline in overall
agreement]). The web-based survey analyses also support this
(Multimedia Appendix 3).

Figure 2. Change over time in responses to the statements “I am very satisfied with how we communicate with each other” and “We communicate
openly with each other.”
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Figure 3. Change over time in response to the statement “We are able to discuss and resolve conflict.”

Figure 4. Change over time in responses to the statements “I feel connected with my partner emotionally” and “We enjoy a positive emotional
connection.”
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Figure 5. Change over time in response to the statement “We are comfortable with discussing our sex life (with each other).”

Reporting more frequent Paired use was associated with higher
MQoRS scores: people using Paired on 6 to 7 days per week
had 11.8% higher relationship quality than those using Paired
on ≤1 day per week (MQoRS scores: 6.81 vs 6.09), and this
difference was statistically significant (95% CI 0.19-1.42; P=.04;
Figure 6; details in Multimedia Appendix 2). Supporting this
finding, among people who had used Paired for at least 1 month,
those who reported using it on 6 to 7 days in a typical week

were more likely to agree or strongly agree that their relationship
felt stronger since using Paired compared to those who used it
less often (223/316, 70.6%, 95% CI 65.5%-75.6% vs 106/196,
54.1%, 95% CI 47.1%-61.1%; P<.001). However, we found no
statistically significant association between the total amount of
time spent using Paired in a typical week (intensity of use) and
MQoRS scores.

Figure 6. Multidimensional Quality of Relationship Scale (MQoRS) score by number of days using Paired in a typical week (showing SDs).

Comparison of Perceived Effectiveness by Demographic
Characteristics
Among those who reported having used Paired for ≥1 month,
there was no statistically significant difference in the proportion

of web-based survey participants who agreed or strongly agreed
that “Paired is improving how we communicate as a couple”
(overall 414/514, 80.5%), “Our relationship feels stronger since
we’ve been using Paired” (overall 330/513, 64.3%), or “The
longer I use Paired, the better my relationship gets” (overall
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252/514, 49%) between men and women or by age group,
sexuality, country, relationship status, or relationship duration
(refer to Multimedia Appendix 3 for details of the demographic
categories used). Participants without children (aged <18 y) in
their household were more likely to agree that their relationship
felt stronger since using Paired compared to those living with
children (OR 1.49, 95% CI 1.00-2.21), but this was of borderline
statistical significance (P=.048), and no differences were
observed in agreement with the other statements.

Regarding the qualitative data, the inclusivity of Paired was
described positively; for example, it was described as suitable
for a range of ages (“kind of age agnostic” [UK02, woman, aged
58 y, heterosexual, relationship duration: ≤1 y, living apart, no
children]) and as potentially benefiting couples in different ways
over the course of their relationship (“as a prompt of finding
out more about your partner early on, or [for] mature couples,
the stuff you take for granted” [UK07, man, aged 36 y,
heterosexual, relationship duration: >5 y, cohabiting, children]).
While some commented that some of the app’s content did not
apply to their relationship (eg, sharing domestic chores among
noncohabiting couples), this was not necessarily perceived
negatively. Interviewees valued questions and content that were
broadly relevant to diverse couples. As an interviewee in a
same-sex relationship explained, he had never come across a
question which was not inclusive:

I’ve never furrowed my brow at a question, [and never
thought] oh my god how heteronormative, how cis,
clearly it’s a bunch of cisgendered white men
programming this app. [US01, man, aged 34 y,
LGBTQ+ (lesbian, gay, bisexual, transgender/trans,
queer, and other sexuality and gender minoritized
individuals), relationship duration: ≤1 y, cohabiting,
no children]

We’ve found it more useful than faith-based apps.
And I think sometimes you can be a Christian couple
that has conversations. You don’t have to be a
Christian couple that has Christian couple
conversations. [UK10, man, aged 27 y, LGBTQ+,
relationship duration: 1-5 y, living apart, no children]

Another interviewee considered Paired “just so useful for
anyone” but wondered whether some people would be reticent
to start using it:

...there’s plenty of those “typical guys” who are going
to be like, “I don’t need no stupid app to get to know
this and this” [...] But I feel like once someone gets
into it and starts using it and understands how
beneficial it is that it can pretty much benefit anyone.
[US04, man, aged 38 y, heterosexual, relationship
duration: >5 y, cohabiting, no children]

Objective 2: Refined Theory of Change

Overview
A total of 4 themes were identified from the qualitative analysis,
3 (75%) of which drew upon the provisional theory of change
(refer to the Approach and Theoretical Basis subsection in the
Introduction section). Subthemes and the theme Engagement
(which describes how Paired use is sustained) were derived

from the data. Theme and subtheme descriptions (subheadings)
in this subsection summarize the refined theory of change.

Communication: Practicing Communication to
Strengthen Emotional Connection and Improve
Relationship Communication Skills

The App Is a Neutral Prompt for Relationship Conversations

Interviewees found it uncomfortable to raise difficult topics and
felt as though they were nagging their partner by doing so. The
following interviewee describes the consequences of this:

...a much more tense, stressful situation to talk about,
than “this wasn’t on my mind but the app brought it
up so why don’t we talk about it?” [US06, woman,
aged 44 y, LGBTQ+, relationship duration: 1-5 y,
cohabiting, children]

Without the app, couples might avoid discussing a challenging
topic until circumstances meant that it had to be addressed,
whereupon they might struggle to communicate without arguing:

[Discussions about bills] used to be sort of heated
arguments. [But] Paired allowed us to kind of discuss
such things more easily and freely because we were
discussing them in the context of a question that it
says, discuss. [UK05, man, aged 45 y, heterosexual,
relationship duration: >5 y, cohabiting, children]

By interspersing serious and lighter questions, relationship
communication became easier. As an interviewee described,
this brought “balance” to relationship communication between
her and her partner:

A lot of the questions that the app has are ones we
can talk about easily without one of us getting upset,
and it makes it easier to talk when you don’t dread
it. [US07, woman, aged 23 y, heterosexual,
relationship duration: 1-5 y, cohabiting, no children]

Questions and Quizzes Help Couples Get to Know Each
Other Better, Stay Connected, and Refresh or Deepen
Intimacy

Interviewees described how the app’s daily questions and
quizzes helped them to gain new insights about their partner
and their relationship, which informed changes to their own
behavior:

...it’s definitely given me more insight on his position,
how he feels [...] I didn’t realize he was really not
sure about how he expresses his feelings, so now I
can take some time and try to really draw that out
before we discuss. [US07, woman, aged 23 y,
heterosexual, relationship duration: 1-5 y, cohabiting,
no children]

Question and quiz responses could remind couples of what they
shared:

It’s funny there was one question about a favorite
memory of the year [...] [We wrote] the exact same
memory. Yeah, I think it has been reassuring. It has
reinforced our already strong connection. [US06,
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woman, aged 44 y, LGBTQ+, relationship duration:
1-5 y, cohabiting, children]

This enabled interviewees to gain “new insights” about
themselves and each other and to “expand and communicate
better” through questions coming from the app, a “third party”
(UK04, woman, aged 23 y, LGBTQ+, relationship duration: >5
y, living apart, no children). It helped new couples get to know
each other, and long-term couples to become “better connected.”
For example, an interviewee noticed his wife’s responses to
some of the app’s questions changing over time, which, he felt,
helped sustain the connection between them:

[I’m] no longer keeping this stale, unevolving picture
of who she is and I think that is the key to being
connected to someone, to remain connected. [US04,
man, aged 38 y, heterosexual, relationship duration:
>5 y, cohabiting, no children]

As a way of maintaining emotional connection, Paired was
welcomed by couples in contrasting contexts. This included
physical separation (eg, a long-distance relationship, COVID-19
quarantine, or self-isolation) and being in lockdown together.
An interviewee described how while he and his wife were
working from home and homeschooling their children together,
his wife was “just overstimulated with communication that she
already has with the kids and work and stuff like that.” He
explained how using Paired helped improve the frequency and
quality of their relationship communication, making it “easy to
just keep that tank topped up a bit” when they were “very much
in survival mode” (UK07, man, aged 36 y, heterosexual,
relationship duration: >5 y, cohabiting, children).

Relationship Communication Skills Are Learnt and
Developed Through Regular Practice, Sometimes
Supplemented by Guidance

By regularly responding to and discussing questions and quizzes,
accessing content and tips, and putting their learning into
practice, couples developed their relationship skills. They
observed how these skills improved. One interviewee stated
that “the communication is so much better and it’s stopped a
lot of shouting at each other,” and she went on to explain how
when arguments begin, they are more able to stop and give each
other space before apologizing; app notifications could distract
the couple from an argument, prompting them to engage with
Paired, which “just changes the whole atmosphere again, which
is just amazing” (UK09, woman, aged 32 y, heterosexual,
relationship duration: 1-5 y, cohabiting, children).

Within and between couples, there was a wide range of use of
the additional content and resources that Paired provides: some
read widely, others rarely accessed these parts of the app (instead
mostly using questions and quizzes). Some shared what they
found with their partner:

If maybe we’re like not super aligned on [daily
questions], I know sometimes they give you tips so
I’ll read it and I’ll be like hey read this [...] having
that knowledge in the background is more helpful if
it comes to a conflict later. [US10, woman, aged 25
y, heterosexual, relationship duration: ≤1 y, living
apart, no children]

Engagement: Getting Hooked on the App, Getting
Hooked on Each Other

Being Interested and Curious About New Content—and
About Each Other

Regular engagement is prompted via the app (eg, automated
in-app messages and daily questions) and by partners reminding
each other to complete questions or quizzes or sharing articles.
Interest and curiosity provoked their engagement:

I’ll get notifications that she has answered it and I
want to see what she’s said so I go onto my one.
[UK06, man, aged 33 y, LGBTQ+, relationship
duration: 1-5 y, cohabiting, no children]

Because it is a pleasant interaction [...] I’m curious
what today’s question is. You know, if my partner’s
gone into it before me [...] it’s like, ooh what did they
answer? Or, I wonder what they will answer, let me
put mine and that will nudge them to get their answer
in. [UK07, man, aged 36 y, heterosexual, relationship
duration: >5 y, cohabiting, children]

Fun and Entertainment

Lighthearted questions helped make Paired enjoyable and
facilitated engagement in relationship work:

I think [the questions are] fun and I think they’re
informative and I think the way they’re done is pretty
low pressure. Like I’m never scared, like “oh I have
to put the right answer, it’s scary.” I think they’re
pretty low effort but still can lead to good
conversations. [US10, woman, aged 25 y,
heterosexual, relationship duration: ≤1 y, living apart,
no children]

As one interviewee explained, she and her partner enjoyed the
quizzes the most:

...the questions sometimes are very informative. But
when we have the quizzes it feels really easy to
compare our views on things. So I asked my partner
yesterday how do you actually feel about this app [...]
he definitely said “oh quizzes, yeah I love quizzes,
it’s just so fun.” [UK01, woman, aged 18 y,
heterosexual, relationship duration: ≤1 y, cohabiting,
no children]

Another interviewee mentioned a Christmas-themed quiz,
accessed at a time of year which was often “stressful” for the
couple:

...it was nice to have something to talk about that
wasn’t stressful, and that was little. Like “what is a
holiday tradition that you want to do with your kids?”
[...] It’s not tiny because it’s important, but it’s also
not like “how are we going to get [partner’s parent]
to respect me with our child?” [...] it’s a little more
chill. [US07, woman, aged 23 y, heterosexual,
relationship duration: 1-5 y, living apart, no children]

While some interviewees sought out quizzes within Paired to
complete with their partner for fun, others found the “fun”
questions and quizzes too trivial:
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Sometimes it’s not serious enough but maybe we’re
just too serious. [UK10, man, aged 27 y, LGBTQ+,
relationship duration: 1-5 y, living apart, no children]

As such, there was a tension between this subtheme and the
following subtheme.

Experiencing Meaningful Benefits and Wanting More

Experiencing short- and longer-term benefits was a key
motivator for sustained Paired use. These benefits ranged from
enjoying a moment of connection to looking back over past
months and recognizing that relationship communication had
improved (refer to the theme Communication). This created a
virtuous cycle, where benefits attributed to the app led couples
to continue using it.

Maintaining a “Streak” Can Be a Motivator and Signifier
of Commitment

Paired informs users of their “streak” (number of continuous
days of answering daily questions). For some, the streak was
unimportant, while for others it was a motivator to engage daily:

I’ve almost never found myself not in the mood to
answer one of these questions [...] because I get a lot
out of it, conversely there’s time where my wife
destroys her streak only because of the fact that she’s
just like, either she was too busy or whatever, “I just
couldn’t be bothered doing it today.” Where I’m just
like, this is fun! [UK07, man, aged 36 y, heterosexual,
relationship duration: >5 y, cohabiting, children]

Partners can see how long each other’s streak is, which
motivated some but was off-putting for others: a partner’s lower
streak could be perceived as signifying lower commitment to
the relationship:

God forbid I miss my streak and have to start over,
that’s my personality. But when I look at the app and
I see that I’m on a streak of 27 days and he’s on 2, it
gets to me [...] feeling like he’s not as committed to
working on our relationship. I think maybe [the
streak’s] good for some people and it’s reassuring
and it’s motivating, but for us it just causes more
problems. [US06, woman, aged 44 y, LGBTQ+,
relationship duration: 1-5 y, cohabiting, children]

Dailiness: Paired Use and Regular Relationship
Communication Can Become Embedded in Couples’
Daily Lives

App Use Can Become Habitual

Through regular engagement, Paired use could become a
pleasant habit, which was therefore sustained:

...it’s just become a habit now [...] automatically just
do it at a certain time of the day. Knowing [...] this
is what we’ll be discussing shortly. I think we both
kind of look forward to having stuff to talk about that
is not work, not kids, not finances. [UK05, man, aged
45 y, heterosexual, relationship duration: >5 y,
cohabiting, children]

Regular Relationship Communication Can Become Habitual

Regular relationship communication prompted by the app can
become part of couples’ intimate lives because it “prompts
conversations [...] forces you to talk about something proper
every day” (UK01, woman, aged 18 y, heterosexual, relationship
duration: ≤1 y, living apart, no children). Interviewees described
how they tended to respond to the questions and discuss them
at particular times in their daily routines:

I usually come out into the living room because I wake
up earlier most days [...] And when he answers his
Paired question is how I know he’s awake. [US01,
man, aged 34 y, LGBTQ+, relationship duration: ≤1
y, cohabiting, no children]

This became regular time devoted to the relationship:

Initially we would talk about Paired in the morning
but probably I’m already in work mode. Or we’d talk
about Paired at lunchtime and eventually we realized
it was probably best to talk about it just before bed.
When we were together, relaxed, just before we start
bingeing on our box sets. [UK05, man, aged 45 y,
heterosexual, relationship duration: >5 y, cohabiting,
children]

Discussions occurred in person, by telephone, SMS text
message, or on the web (eg, Snapchat, Instagram, or WhatsApp).
Users came to expect and look forward to daily relationship
communication:

[Paired] creates these little windows and pockets of
time for us to talk about something that has a benefit
or is something silly or makes us laugh or something
that just reinforces that it’s difficult, but it’s not really
that difficult. [UK08, man, aged 44 y, heterosexual,
relationship duration: >5 y, cohabiting, children]

“Dosage”: Regular Use of Paired Delivers Incremental
Benefits
The theme Communication described how Paired can
cumulatively improve relationship quality through prompting
meaningful conversations and providing topics, enabling couples
to regularly practice communication and enhance their emotional
connection. In the themes Engagement and Dailiness, we
described how the use of Paired can be sustained and become
embedded in couples’ daily lives. Supporting the quantitative
findings, interviewees noticed gradual, incremental gains with
regular, frequent use of the app:

...I’m struggling to find something that’s major and
has left an imprint. But the bottom line is all those
interactions have had a positive impact. [UK07, man,
aged 36 y, heterosexual, relationship duration: >5 y,
cohabiting, children]

The survey findings showing that the amount of time (per week)
spent on the app was relatively unimportant may be explained
by the qualitative findings that Paired facilitates relationship
maintenance behaviors that may occur offline:

...it’s a little time spent [on the app] for a lot of love
gained. [UK10, man, aged 27 y, LGBTQ+,
relationship duration: 1-5 y, living apart, no children]

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 11https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Discussion

Principal Findings
The regular use of an mHealth intervention, specifically Paired,
seems to improve relationship quality over a relatively short
time frame. The MQoRS score was 35.5% higher among people
reporting >3 months’ use of Paired compared to new users (≤1
wk), with longitudinal data showing similar positive trends.
Regular, daily use benefited relationships the most and did not
require intensive use of the app. The interview data suggest that
this may be due to how the app prompts enjoyable and
meaningful conversations, and these interactions help couples
develop and practice relationship maintenance skills and feel
more emotionally connected. Using Paired, and the habits it
engenders, can become embedded in couples’daily lives as they
look forward to their partner’s response to the daily questions
and make time for regular relationship communication. Noticing
the app’s impact helps to sustain its regular use in a positive
feedback loop (virtuous cycle).

Strengths and Limitations
Our study was relatively small scale (eg, the web-based survey
sample included just 13 new users of the app [≤1 wk use], which
is something we could not have anticipated). Data collection
occurred over 3 months when there were no major changes to
the app and among people who had chosen to use it. This
self-selected sample may be more open to positive relationship
care and more digitally literate than the general population,
which may limit the transferability of our findings; however,
our international sample is a strength. Regular users may be
overrepresented among participants because they were more
likely to see the research invitations and more likely to provide
complete longitudinal brief survey data. These factors and our
sampling methods preclude generalization to all Paired users
but are unproblematic to the study’s aim of exploring the
potential of a stand-alone mHealth intervention in relationship
care.

Our study design is appropriate for this early stage in the app’s
evaluation. As well as providing proof of concept, we developed
a theory about how Paired works in context. This work could
inform a future randomized controlled trial to quantify the app’s
effectiveness compared to an alternative (or no) intervention
[50]. Future evaluative work will need to take into account the
app’s widespread availability and assess its effectiveness during
its iterative, ongoing development [53]. Proceeding straight to
a trial would have been unnecessary (and potentially wasteful)
without the indicative evidence of potential effectiveness, or
proof of concept [52,67], that we have now provided.

Our use of mixed methods design is appropriate to our aim of
developing an in-depth, contextualized understanding of whether
and how a complex digital intervention can “work” in practice.
The integration of data from complementary sources increases
the validity of the main finding that Paired could improve
relationship quality. In explanation, analysis of the
cross-sectional web-based survey demonstrates that relationship
quality (measured by the MQoRS and by responses to direct
questions about the app’s impact) is positively associated with
the reported duration of Paired use. This finding could represent

a positive association between relationship quality and duration
of use or higher disengagement from the app among people in
poor-quality relationships. The latter explanation can be
discounted as unlikely because longitudinal (brief survey) data
show improvements in various aspects of relationship quality
in a cohort of users over 3 months. The interviewees’
descriptions of how Paired helped them demonstrate a perceived
causal association: use of the app contributes to improved
relationship quality. It is possible that analyses based on
subgroups of the web-based survey data may be underpowered,
although the P values (and CIs) obtained suggest that this is
unlikely. The broad agreement between the findings obtained
from multiple data sources in this mixed methods study provides
further reassurance.

We used a multidimensional measure of relationship quality,
the MQoRS, which was developed based on theory and evidence
derived from the Enduring Love? study [43,68,69] using robust
statistical analyses to assess its validity and reliability. It
overcomes the shortcomings of existing unidimensional scales
(acknowledging that relationship quality is a complex construct)
and is suited to mHealth research (information received from
Di Martino et al [email, January 16, 2025]). The in-app survey
was brief to increase the likelihood of repeat completions and
thus obtain longitudinal data, which precluded use of the 17-item
MQoRS; yet, encouragingly, the results support the same main
finding.

The surveys used convenience sampling; the brief survey lacked
demographic data; and, during our study, the app’s data on its
users’demographics were very incomplete. Therefore, we could
not check the survey samples’ representativeness to users
overall, but we made such comparisons as were possible. These
were favorable: the web-based survey participants seemed
broadly representative of the active users of Paired (Multimedia
Appendix 4). Although our sample is international, we could
not explore use or effectiveness by race, ethnicity, religion, or
socioeconomic status because we did not collect these data, for
reasons explained in the Methods section. Both survey datasets
may include nonindependent data if both partners in a couple
participated; however, we cannot account for this, which is a
limitation (matching data within anonymous surveys poses
feasibility, acceptability, ethical, and privacy issues because
asking for participants’ own and their partners’ names renders
the data identifiable). The web-based survey data on the duration
and frequency of engagement with Paired are self-reported and
therefore could be subject to recall bias. App-collected metrics
would be preferable but were not obtained (this would have
raised ethical and data governance issues). However, the
longitudinal brief survey data effectively provide the
approximate duration of Paired use because these surveys were
repeated over time in a cohort of app users. Triangulation and
integration of data from multiple sources strengthens the
conclusions we are able to draw regarding the “dosage” of use
of the app.

Meaning and Implications

Digital Relationship Care
The findings provide proof of concept of mHealth for
relationship care for supporting modest improvements in
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relationship quality, over a relatively short time frame, in a
self-selected population of users of 1 app. In the context of
limited research on fully digital couple interventions for
relationship care [45] (ie, positive, preventive interventions that
are not blended or therapist guided), our rigorous evaluation
makes an important contribution to the evidence base. The
findings fit with existing evidence and theory about the
importance of regular daily “relationship work” in sustaining
couple relationships [43] and demonstrate how this can be
supported in practice. The interview accounts of how benefits
can accrue from regular, positive interactions and moments of
connection evoke the concept of “relationship banking” [70]
and demonstrate how mHealth can prompt these interactions.
We would not expect large changes in relationship quality, given
the many contextual influences on relationships, the time frame,
and the fact that the study population included users whose
relationship quality was already good (among whom scope for
improvement is limited).

Inclusivity and Accessibility
Similar perceptions of the app’s effectiveness among people of
different ages, sexualities, and relationship types and durations
suggest that it is inclusive by these characteristics. Therefore,
its appeal is likely to be broad, although ethnic and cultural
inclusivity has not been explored. Evidence of the effectiveness
of Paired is promising in the context of underuse of existing
preventive interventions. The convenience and flexibility of
mHealth suits the ebbs and flows of couple relationships because
partners have control over when and how much they engage
and apparently benefit without needing to use the app
intensively. Barriers to uptake are low for digitally literate
web-based populations, and digital interventions are scalable
(eg, the work of creating new questions and content for Paired
is the same, irrespective of the number of users), contrasting
with face-to-face or “blended” courses or therapy, which require
conjoint commitment and a professional’s input with each
couple or group.

Theory and Practice
Where mHealth interventions incorporate tailoring to individual
users’ characteristics, this can increase the personal relevance
of content and messaging, which in turn can increase
engagement with the intervention and improve learning [71].
Blended interventions may achieve similar effects through
personalized messaging from a coach to each individual user.
We have shown that an intervention without these features can
be personally relevant because partners effectively create content
for each other. They “receive” an intervention that has a unique
human touch (their partner’s) that is not only personalized but
intimately personal. Peer-to-peer digital communication
ordinarily requires resource-intensive moderation, but this does
not apply to Paired because communication is between partners
only.

Theories of behavior change tend to be individualistic, although
some acknowledge the social dimensions of learning [31,72].
The refined theory of change that we developed is novel in
encompassing the dyadic nature of behavior change within
relationships, and in emphasizing how human-technology
interactions and between-partner interactions support this change

and sustain engagement. Paired engagement is sustained directly
(eg, in-app messages) and indirectly (partners remind each other
to answer questions; they experience relationship improvements
and are motivated to continue to engage).

A combination of fun and meaningfulness seemed to help
maintain engagement, and the app prompted regular daily
“relationship work.” These findings may inform self-help and
professionally delivered courses and therapy, both digital and
face-to-face, including future iterations of Paired.

Digital Intimacy
The use of apps to score and rate users’ sexual lives has been
described by Lupton [73] as reinforcing reductive and normative
perspectives on what is “good” within an area of intimate life.
Levels of agreement in Paired quizzes are undoubtedly reductive
assessments of how “good” a relationship is, but in contrast to
the apps reviewed by Lupton [73], these comparisons are not
designed for ranking or sharing outside of the couple. Instead,
they stimulate within-couple discussion and interpretation. Daily
questions elicit free-text responses, eluding quantification, but
“streaks” are comparable between partners. The work conducted
by Lupton [55,74] explains how mHealth apps become
more-than-human individual-app assemblages, with their own
agency. We suggest, based on our interviews, that Paired creates
an individual-partner-app assemblage, functioning within and
as part of couples’ intimate lives [75]; for example, daily
question completion indicates to one partner that the other is
thinking of the relationship, both documenting and becoming
part of couples’ relationship work; differences in streak length
may signify lower commitment to the relationship. App-based
indicators of conjoint accountability may cause difficulties for
couples where problematic relationship dynamics already exist
[42]. In a study of young people’s communication regarding
their Snapchat streaks, Hristova et al [76] found that not
maintaining a streak could have significance for peer
relationships similar to what we found for couples (unlike Paired
streaks, which are individualized, a Snapchat streak is a
continuous period of at least daily “snaps” exchanged between
a pair of users).

Transferability and Relevance
We evaluated 1 app, within the first 3 months of its availability,
as an exemplar to explore whether mHealth can benefit
relationships. Choosing Paired was fortuitous, given the rapid
turnover of apps, most of which fail (an estimated 99.5% [77]).
Paired became the leading relationships app worldwide in terms
of revenue and downloads in 2021 and 2022 [78]. It expanded
from 10,000 active users during our study to >1 million monthly
active users in November 2024 (information received from
Paired [personal communication, December 10, 2024]).
Therefore, the findings inform an app with considerable reach.
Paired became more sophisticated since data collection, but
our findings remain relevant because core features remain,
including the daily questions that were so important. The app’s
impact may be affected by how new technologies’ user
populations tend to be differently constituted over time [79].
Our findings should not be generalized uncritically to apps with
different functionality, features, and content. We make no claim
that our findings are generalizable to all couples or all users of
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Paired. We have not explored what happens to relationship
quality beyond 3 months’ use of Paired or whether changes are
sustained if couples stop using it.

Pandemic Context
This research took place during the COVID-19 pandemic, and
couples may have turned to Paired during relationship strain;
however, the data are not suggestive of severe relationship
problems among participants. Media predictions of large
increases in relationship breakdown and divorce during the
pandemic did not occur [15,80]. Instead, impacts on
relationships were heterogeneous—and positive for some
couples [17,81]—although long-term impacts remain unknown
[82,83]. However, couples’ access to formal and informal
relationship support was reduced or interrupted. Some people
invested in personal growth and relationships during lockdowns
and quarantines [84], often supported by digital resources.
Couples may use Paired differently now, perhaps preferring to
engage with relationship care through other means or not at all.
Nevertheless, if the digital engagement with services, social
lives, and entertainment that accelerated during COVID-19 is
here to stay, interest in digital relationships care may persist—as
Paired subscription patterns suggest.

Future Directions
Paired may complement existing relationship self-help and
support interventions, for example, for couples who are unready

or waiting for therapy, as blended care alongside conventionally
delivered relationship therapy, or during “offboarding” (after
the cessation of therapy). Future work could explore reasons
for disengagement with Paired, which could be interpreted
positively (it has done its job), negatively (it is not working),
or neutrally (it would be surprising if any intervention suited
everyone). Digital solutions are not a panacea due to inequalities
in technology access and digital skills [85]. Further evaluative
research could take a theory-based and systems perspective [67]
regarding how digital interventions fit within the relationship
care and support ecosystem and extending our findings to
delineate optimal contexts of use, that is, for which couples, in
which circumstances, and how Paired may best enhance couple
relationships. Data from couple dyads and longitudinal
qualitative data would enable an exploration of the influences,
effects, and contexts of different patterns of use (eg, daily,
weekly, or episodic). The meaning of Paired use within
relationships has been explored in greater depth in a separate
paper [75].

Conclusions
Paired has the potential to improve relationship quality over a
relatively short time frame. It does this by being an engaging
mHealth intervention that prompts regular daily relationship
communication, supporting the development of relationship
skills and increasing feelings of emotional connection.

Acknowledgments
This work was funded by The Open University, with in-kind contributions from the University of Brighton and Better Half/Paired.
It builds on the Enduring Love? study (Economic and Social Research Council; ESRC RES-062-23-3056). The authors are
grateful to their participants, funders, and match funders. Data collection was carried out independently from Better Half/Paired
and the funders, with the exception of the brief in-app survey (hosted on Paired). Better Half/Paired was not involved in the
analysis, interpretation, writing, or decision to submit this manuscript.

Conflicts of Interest
JG completed a secondment as Chief Relationships Officer at Paired. She retained her academic and professional independence
throughout this public engagement role, which was unremunerated aside from her university salary. Before the study reported
here, Better Half/Paired provided a modest amount of funding to The Open University for a small-scale survey. CA worked for
The Open University on a consultancy basis (10 d) on this project, under the supervision of JG and ML. All other authors declare
no conflicts of interest. Furthermore, during and since this study, no authors have received funding indirectly or directly from
Paired, and no authors stand to benefit or suffer financially from the success or otherwise of the Paired app.

Multimedia Appendix 1
Data collection materials.
[DOCX File , 1175 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Multidimensional Quality of Relationship Scale development, content, and analyses.
[DOCX File , 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Additional statistical analyses.
[DOCX File , 31 KB-Multimedia Appendix 3]

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 14https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app1.docx&filename=cfe3919a81d6ee29bad8c53934a48861.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app1.docx&filename=cfe3919a81d6ee29bad8c53934a48861.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app2.docx&filename=5e87eeb7cba441fcd08380eb108bc82a.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app2.docx&filename=5e87eeb7cba441fcd08380eb108bc82a.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app3.docx&filename=aad37dcf6b18051e380f67fec0661642.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app3.docx&filename=aad37dcf6b18051e380f67fec0661642.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 4
Comparison of web-based survey participants and Paired users.
[DOCX File , 24 KB-Multimedia Appendix 4]

References

1. Cordova JV, Fleming CJ, Morrill MI, Hawrilenko M, Sollenberger JW, Harp AG, et al. The Marriage Checkup: a randomized
controlled trial of annual relationship health checkups. J Consult Clin Psychol. Aug 2014;82(4):592-604. [FREE Full text]
[doi: 10.1037/a0037097] [Medline: 24932565]

2. Proulx CM, Helms MH, Buehler C. Marital quality and personal well‐being: a meta‐analysis. J Marriage Fam. Jul 05,
2007;69(3):576-593. [FREE Full text] [doi: 10.1111/j.1741-3737.2007.00393.x]

3. Carr D, Cornman J, Freedman V. Marital quality and negative experienced well-being: an assessment of actor and partner
effects among older married persons. J Gerontol B Psychol Sci Soc Sci. Jan 2016;71(1):177-187. [FREE Full text] [doi:
10.1093/geronb/gbv073] [Medline: 26329115]

4. Leach LS, Butterworth P, Olesen SC, Mackinnon A. Relationship quality and levels of depression and anxiety in a large
population-based survey. Soc Psychiatry Psychiatr Epidemiol. Mar 2013;48(3):417-425. [FREE Full text] [doi:
10.1007/s00127-012-0559-9] [Medline: 22875222]

5. Whisman MA. Marital distress and DSM-IV psychiatric disorders in a population-based national survey. J Abnorm Psychol.
Aug 2007;116(3):638-643. [FREE Full text] [doi: 10.1037/0021-843X.116.3.638] [Medline: 17696721]

6. Robles TF, Slatcher RB, Trombello JM, McGinn MM. Marital quality and health: a meta-analytic review. Psychol Bull.
Jan 2014;140(1):140-187. [FREE Full text] [doi: 10.1037/a0031859] [Medline: 23527470]

7. Kiecolt-Glaser JK, Wilson SJ. Lovesick: how couples' relationships influence health. Annu Rev Clin Psychol. May 08,
2017;13:421-443. [FREE Full text] [doi: 10.1146/annurev-clinpsy-032816-045111] [Medline: 28301763]

8. Garriga A, Kiernan K. Parents’ relationship quality, mother-child relations and children’s behaviour problems: evidence
from the UK Millennium Cohort Study. University of York. URL: https://www.york.ac.uk/media/spsw/documents/
research-and-publications/Garriga-KiernanWP2014.pdf [accessed 2024-04-29]

9. Jekielek SM. Parental conflict, marital disruption and children's emotional well-being. Social Forces. Mar 01,
1998;76(3):905-936. [FREE Full text] [doi: 10.1093/sf/76.3.905]

10. Vandewater EA, Lansford JE. Influences of family structure and parental conflict on children's well-being. Fam Relat. Oct
1998;47(4):323-339. [FREE Full text] [doi: 10.2307/585263]

11. Amato PR. Children of divorce in the 1990s: an update of the Amato and Keith (1991) meta-analysis. J Fam Psychol. Sep
2001;15(3):355-370. [FREE Full text] [doi: 10.1037//0893-3200.15.3.355] [Medline: 11584788]

12. Amato PR, Keith B. Parental divorce and the well-being of children: a meta-analysis. Psychological Bulletin.
1991;110(1):26-46. [FREE Full text] [doi: 10.1037//0033-2909.110.1.26]

13. World marriage data 2019 (POP/DB/Marr/Rev2019). United Nations. URL: https://www.un.org/development/desa/pd/data/
world-marriage-data [accessed 2024-04-29]

14. Divorce rate by state. World Population Review. URL: https://worldpopulationreview.com/state-rankings/divorce-rate-by-state
[accessed 2024-04-29]

15. Divorces in England and Wales: 2020. Office for National Statistics (ONS). URL: https://www.ons.gov.uk/
peoplepopulationandcommunity/birthsdeathsandmarriages/divorce/bulletins/divorcesinenglandandwales/previousReleases
[accessed 2024-04-29]

16. Sserwanja I, Marjoribanks D, Relationship DM. Relationship distress monitor: estimating levels of adult couple distress
across the UK. NACCC. 2016. URL: https://naccc.org.uk/wp-content/uploads/2020/06/Relationship_Distress_Monitor.pdf
[accessed 2024-04-29]

17. Gabb J, Aicken C. Summary report: COVID-19 relationships survey. Milton Keynes: Open University. URL: http://www.
open.ac.uk/researchprojects/enduringlove/sites/www.open.ac.uk.researchprojects.enduringlove/files/files/
Summary%20OU-Paired%20Report.pdf [accessed 2024-04-29]

18. Lebow JL, Chambers AL, Christensen A, Johnson SM. Research on the treatment of couple distress. J Marital Fam Ther.
Jan 2012;38(1):145-168. [FREE Full text] [doi: 10.1111/j.1752-0606.2011.00249.x] [Medline: 22283385]

19. Shadish WR, Baldwin SA. Meta-analysis of MFT interventions. J Marital Fam Ther. Oct 2003;29(4):547-570. [FREE Full
text] [doi: 10.1111/j.1752-0606.2003.tb01694.x] [Medline: 14593694]

20. Meier R. Relationship education programmes for adults - an overview of research. What Works in Relationship Support:
An Evidence Review. Tavistock Centre For Couple Relationships; 2015. URL: https://www.healthymarriageinfo.org/
wp-content/uploads/2017/12/20150608EvidenceReview2015pdf-min.pdf [accessed 2024-04-29]

21. Stewart JW, Bradford K, Higginbotham BJ, Skogrand L. Relationship help-seeking: a review of the efficacy and reach.
Marriage Fam Rev. Apr 25, 2016;52(8):781-803. [FREE Full text] [doi: 10.1080/01494929.2016.1157559]

22. Parnell KJ, Scheel MJ, Davis CK, Black WW. An investigation of couples’ help-seeking: a multiple case study. Contemp
Fam Ther. Sep 5, 2017;40(1):110-117. [FREE Full text] [doi: 10.1007/S10591-017-9427-9]

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 15https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app4.docx&filename=5c74b36e096c74d82cc2eb07247b1672.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e55433_app4.docx&filename=5c74b36e096c74d82cc2eb07247b1672.docx
https://europepmc.org/abstract/MED/24932565
http://dx.doi.org/10.1037/a0037097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24932565&dopt=Abstract
https://doi.org/10.1111/j.1741-3737.2007.00393.x
http://dx.doi.org/10.1111/j.1741-3737.2007.00393.x
https://europepmc.org/abstract/MED/26329115
http://dx.doi.org/10.1093/geronb/gbv073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26329115&dopt=Abstract
https://doi.org/10.1007/s00127-012-0559-9
http://dx.doi.org/10.1007/s00127-012-0559-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22875222&dopt=Abstract
https://doi.org/10.1037/0021-843X.116.3.638
http://dx.doi.org/10.1037/0021-843X.116.3.638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17696721&dopt=Abstract
https://europepmc.org/abstract/MED/23527470
http://dx.doi.org/10.1037/a0031859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23527470&dopt=Abstract
https://europepmc.org/abstract/MED/28301763
http://dx.doi.org/10.1146/annurev-clinpsy-032816-045111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28301763&dopt=Abstract
https://www.york.ac.uk/media/spsw/documents/research-and-publications/Garriga-KiernanWP2014.pdf
https://www.york.ac.uk/media/spsw/documents/research-and-publications/Garriga-KiernanWP2014.pdf
https://doi.org/10.1093/sf/76.3.905
http://dx.doi.org/10.1093/sf/76.3.905
https://doi.org/10.2307/585263
http://dx.doi.org/10.2307/585263
https://doi.org/10.1037/0893-3200.15.3.355
http://dx.doi.org/10.1037//0893-3200.15.3.355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11584788&dopt=Abstract
https://doi.org/10.1037/0033-2909.110.1.26
http://dx.doi.org/10.1037//0033-2909.110.1.26
https://www.un.org/development/desa/pd/data/world-marriage-data
https://www.un.org/development/desa/pd/data/world-marriage-data
https://worldpopulationreview.com/state-rankings/divorce-rate-by-state
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/divorce/bulletins/divorcesinenglandandwales/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/divorce/bulletins/divorcesinenglandandwales/previousReleases
https://naccc.org.uk/wp-content/uploads/2020/06/Relationship_Distress_Monitor.pdf
http://www.open.ac.uk/researchprojects/enduringlove/sites/www.open.ac.uk.researchprojects.enduringlove/files/files/Summary%20OU-Paired%20Report.pdf
http://www.open.ac.uk/researchprojects/enduringlove/sites/www.open.ac.uk.researchprojects.enduringlove/files/files/Summary%20OU-Paired%20Report.pdf
http://www.open.ac.uk/researchprojects/enduringlove/sites/www.open.ac.uk.researchprojects.enduringlove/files/files/Summary%20OU-Paired%20Report.pdf
https://doi.org/10.1111/j.1752-0606.2011.00249.x
http://dx.doi.org/10.1111/j.1752-0606.2011.00249.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22283385&dopt=Abstract
https://doi.org/10.1111/j.1752-0606.2003.tb01694.x
https://doi.org/10.1111/j.1752-0606.2003.tb01694.x
http://dx.doi.org/10.1111/j.1752-0606.2003.tb01694.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14593694&dopt=Abstract
https://www.healthymarriageinfo.org/wp-content/uploads/2017/12/20150608EvidenceReview2015pdf-min.pdf
https://www.healthymarriageinfo.org/wp-content/uploads/2017/12/20150608EvidenceReview2015pdf-min.pdf
https://doi.org/10.1080/01494929.2016.1157559
http://dx.doi.org/10.1080/01494929.2016.1157559
https://doi.org/10.1007/s10591-017-9427-9
http://dx.doi.org/10.1007/S10591-017-9427-9
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Williamson HC, Karney BR, Bradbury TN. Barriers and facilitators of relationship help-seeking among low-income couples.
J Fam Psychol. Mar 2019;33(2):234-239. [FREE Full text] [doi: 10.1037/fam0000485] [Medline: 30489129]

24. Markman HJ, Hawkins AJ, Stanley SM, Halford WK, Rhoades G. Helping couples achieve relationship success: a decade
of progress in couple relationship education research and practice, 2010-2019. J Marital Fam Ther. Jan 2022;48(1):251-282.
[FREE Full text] [doi: 10.1111/jmft.12565] [Medline: 34783038]

25. Bailey J, Mann S, Wayal S, Abraham C, Murray E. Digital media interventions for sexual health promotion-opportunities
and challenges: a great way to reach people, particularly those at increased risk of sexual ill health. BMJ. Mar 03,
2015;350(mar03 8):h1099. [FREE Full text] [doi: 10.1136/bmj.h1099] [Medline: 25736806]

26. Cabecinha M, Mercer CH, Gravningen K, Aicken C, Jones KG, Tanton C, et al. Finding sexual partners online: prevalence
and associations with sexual behaviour, STI diagnoses and other sexual health outcomes in the British population. Sex
Transm Infect. Dec 2017;93(8):572-582. [FREE Full text] [doi: 10.1136/sextrans-2016-052994] [Medline: 28396557]

27. Watchirs Smith L, Guy R, Degenhardt L, Yeung A, Rissel C, Richters J, et al. Meeting sexual partners through internet
sites and smartphone apps in Australia: national representative study. J Med Internet Res. Dec 18, 2018;20(12):e10683.
[FREE Full text] [doi: 10.2196/10683] [Medline: 30563809]

28. Deogan C, Jacobsson E, Mannheimer L, Björkenstam C. Meeting sexual partners online and associations with sexual risk
behaviors in the Swedish population. J Sex Med. Nov 2020;17(11):2141-2147. [FREE Full text] [doi:
10.1016/j.jsxm.2020.08.001] [Medline: 32873533]

29. Anderson M, Vogels EA, Turner E. The virtues and downsides of online dating. Pew Research Center. URL: https://www.
pewresearch.org/internet/2020/02/06/the-virtues-and-downsides-of-online-dating/ [accessed 2024-04-29]

30. Eichenberg C, Huss J, Küsel C. From online dating to online divorce: an overview of couple and family relationships shaped
through digital media. Contemp Fam Ther. Nov 2, 2017;39(4):249-260. [FREE Full text] [doi: 10.1007/S10591-017-9434-X]

31. Bandura A. Health promotion from the perspective of social cognitive theory. Psychol Health. Jul 1998;13(4):623-649.
[FREE Full text] [doi: 10.1080/08870449808407422]

32. Danaher J, Nyholm S, Earp B. The quantified relationship. Am J Bioeth. Feb 2018;18(2):3-19. [FREE Full text] [doi:
10.1080/15265161.2017.1409823] [Medline: 29393796]

33. Burns K, Keating P, Free C. A systematic review of randomised control trials of sexual health interventions delivered by
mobile technologies. BMC Public Health. Aug 12, 2016;16(1):778. [FREE Full text] [doi: 10.1186/s12889-016-3408-z]
[Medline: 27514851]

34. Cugelman B, Thelwall M, Dawes P. Online interventions for social marketing health behavior change campaigns: a
meta-analysis of psychological architectures and adherence factors. J Med Internet Res. Feb 14, 2011;13(1):e17. [FREE
Full text] [doi: 10.2196/jmir.1367] [Medline: 21320854]

35. Richards D, Richardson T. Computer-based psychological treatments for depression: a systematic review and meta-analysis.
Clin Psychol Rev. Jun 2012;32(4):329-342. [FREE Full text] [doi: 10.1016/j.cpr.2012.02.004] [Medline: 22466510]

36. Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res. Feb 17, 2010;12(1):e4. [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]

37. Baumel A, Muench F, Edan S, Kane JM. Objective user engagement with mental health apps: systematic search and
panel-based usage analysis. J Med Internet Res. Sep 25, 2019;21(9):e14567. [FREE Full text] [doi: 10.2196/14567] [Medline:
31573916]

38. Watson I. Unmasking uninstalls: three data points to think about. Adjust GmbH. 2018. URL: https://www.adjust.com/blog/
unmasking-uninstalls/ [accessed 2024-04-29]

39. Innovation, evidence, regulation and adoption. IQVIA Institute. URL: https://www.iqvia.com/insights/the-iqvia-institute/
reports-and-publications/reports/digital-health-trends-2021 [accessed 2024-04-29]

40. Akbar S, Coiera E, Magrabi F. Safety concerns with consumer-facing mobile health applications and their consequences:
a scoping review. J Am Med Inform Assoc. Feb 01, 2020;27(2):330-340. [FREE Full text] [doi: 10.1093/jamia/ocz175]
[Medline: 31599936]

41. Gibbs J, Gkatzidou V, Tickle L, Manning SR, Tilakkumar T, Hone K, et al. 'Can you recommend any good STI apps?' A
review of content, accuracy and comprehensiveness of current mobile medical applications for STIs and related genital
infections. Sex Transm Infect. Jun 2017;93(4):234-235. [FREE Full text] [doi: 10.1136/sextrans-2016-052690] [Medline:
27884965]

42. Knopp K, Schnitzer JS, Khalifian C, Grubbs K, Morland LA, Depp C. Digital interventions for couples: state of the field
and future directions. Couple Fam Psychol Res Pract. Dec 2023;12(4):201-217. [doi: 10.1037/cfp0000213]

43. Gabb J, Fink J. Couple Relationships in the 21st Century: Research, Policy, Practice. Cham, Switzerland. Springer; 2015.
44. Morgan DH. Family Connections: An Introduction to Family Studies. Cambridge, MA. Polity Press; 1996.
45. Jamieson L. Intimacy: Personal Relationships in Modern Societies. Cambridge, MA. Polity Press; 1998.
46. McNamee P, Murray E, Kelly MP, Bojke L, Chilcott J, Fischer A, et al. Designing and undertaking a health economics

study of digital health interventions. Am J Prev Med. Nov 2016;51(5):852-860. [FREE Full text] [doi:
10.1016/j.amepre.2016.05.007] [Medline: 27745685]

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 16https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/30489129
http://dx.doi.org/10.1037/fam0000485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30489129&dopt=Abstract
https://europepmc.org/abstract/MED/34783038
http://dx.doi.org/10.1111/jmft.12565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34783038&dopt=Abstract
https://doi.org/10.1136/bmj.h1099
http://dx.doi.org/10.1136/bmj.h1099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25736806&dopt=Abstract
http://sti.bmj.com/lookup/pmidlookup?view=long&pmid=28396557
http://dx.doi.org/10.1136/sextrans-2016-052994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28396557&dopt=Abstract
https://www.jmir.org/2018/12/e10683/
http://dx.doi.org/10.2196/10683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30563809&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1743-6095(20)30839-0
http://dx.doi.org/10.1016/j.jsxm.2020.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32873533&dopt=Abstract
https://www.pewresearch.org/internet/2020/02/06/the-virtues-and-downsides-of-online-dating/
https://www.pewresearch.org/internet/2020/02/06/the-virtues-and-downsides-of-online-dating/
https://doi.org/10.1007/s10591-017-9434-x
http://dx.doi.org/10.1007/S10591-017-9434-X
https://doi.org/10.1080/08870449808407422
http://dx.doi.org/10.1080/08870449808407422
https://doi.org/10.1080/15265161.2017.1409823
http://dx.doi.org/10.1080/15265161.2017.1409823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29393796&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3408-z
http://dx.doi.org/10.1186/s12889-016-3408-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27514851&dopt=Abstract
https://www.jmir.org/2011/1/e17/
https://www.jmir.org/2011/1/e17/
http://dx.doi.org/10.2196/jmir.1367
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21320854&dopt=Abstract
https://doi.org/10.1016/j.cpr.2012.02.004
http://dx.doi.org/10.1016/j.cpr.2012.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22466510&dopt=Abstract
https://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
https://www.jmir.org/2019/9/e14567/
http://dx.doi.org/10.2196/14567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573916&dopt=Abstract
https://www.adjust.com/blog/unmasking-uninstalls/
https://www.adjust.com/blog/unmasking-uninstalls/
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/digital-health-trends-2021
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/digital-health-trends-2021
https://doi.org/10.1093/jamia/ocz175
http://dx.doi.org/10.1093/jamia/ocz175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31599936&dopt=Abstract
http://sti.bmj.com/lookup/pmidlookup?view=long&pmid=27884965
http://dx.doi.org/10.1136/sextrans-2016-052690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27884965&dopt=Abstract
http://dx.doi.org/10.1037/cfp0000213
https://eprints.whiterose.ac.uk/111045/
http://dx.doi.org/10.1016/j.amepre.2016.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745685&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


47. Campbell NC, Murray E, Darbyshire J, Emery J, Farmer A, Griffiths F, et al. Designing and evaluating complex interventions
to improve health care. BMJ. Mar 01, 2007;334(7591):455-459. [FREE Full text] [doi: 10.1136/bmj.39108.379965.be]

48. Oakley A, Strange V, Bonell C, Allen E, Stephenson J, RIPPLE Study Team. Process evaluation in randomised controlled
trials of complex interventions. BMJ. Feb 18, 2006;332(7538):413-416. [FREE Full text] [doi: 10.1136/bmj.332.7538.413]
[Medline: 16484270]

49. Hawe P, Shiell A, Riley T. Theorising interventions as events in systems. Am J Community Psychol. Jun
2009;43(3-4):267-276. [FREE Full text] [doi: 10.1007/s10464-009-9229-9] [Medline: 19390961]

50. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, et al. Developing and evaluating complex interventions:
the new Medical Research Council guidance. BMJ. Sep 29, 2008;337(sep29 1):a1655. [FREE Full text] [doi:
10.1136/bmj.a1655] [Medline: 18824488]

51. Pawson R, Tilley N. Realistic Evaluation. Thousand Oaks, CA. Sage Publications; 2019.
52. Drabble SJ, O'Cathain A. Moving from randomized controlled trials to mixed methods intervention evaluations. In:

Hesse-Biber SN, Johnson RB, editors. The Oxford Handbook of Multimethod and Mixed Methods Research Inquiry.
Oxford, UK. Oxford Academic Press; 2015:406-425.

53. Blandford A, Gibbs J, Newhouse N, Perski O, Singh A, Murray E. Seven lessons for interdisciplinary research on interactive
digital health interventions. Digit Health. 2018;4:2055207618770325. [FREE Full text] [doi: 10.1177/2055207618770325]
[Medline: 29942629]

54. Catwell L, Sheikh A. Evaluating eHealth interventions: the need for continuous systemic evaluation. PLoS Med. Aug
2009;6(8):e1000126. [FREE Full text] [doi: 10.1371/journal.pmed.1000126] [Medline: 19688038]

55. Lupton D. Toward a more-than-human analysis of digital health: inspirations from feminist new materialism. Qual Health
Res. Dec 2019;29(14):1998-2009. [FREE Full text] [doi: 10.1177/1049732319833368] [Medline: 30964392]

56. Lilford RJ, Foster J, Pringle M. Evaluating eHealth: how to make evaluation more methodologically robust. PLoS Med.
Nov 2009;6(11):e1000186. [FREE Full text] [doi: 10.1371/journal.pmed.1000186] [Medline: 19956674]

57. Bazeley P. Integrating Analyses in Mixed Methods Research. Thousand Oaks, CA. Sage Publications; 2018.
58. Burke Johnson R, Russo F, Schoonenboom J. Causation in mixed methods research: the meeting of philosophy, science,

and practice. J Mix Methods Res. Jul 25, 2017;13(2):143-162. [FREE Full text] [doi: 10.1177/1558689817719610]
59. Gabb J, Aicken C, Di Martino S, Witney T, Lucassen M. More–than–relationship quality: a feminist new materialist analysis

of relationship quality and the potential of digital couple interventions. J Fam Theory Rev. May 03, 2023;15(4):685-705.
[FREE Full text] [doi: 10.1111/jftr.12509]

60. Fletcher GJ, Simpson JA, Thomas G. The measurement of perceived relationship quality components: a confirmatory factor
analytic approach. Pers Soc Psychol Bull. Mar 01, 2000;26(3):340-354. [doi: 10.1177/0146167200265007]

61. Morry MM, Reich T, Kito M. How do I see you relative to myself? Relationship quality as a predictor of self- and
partner-enhancement within cross-sex friendships, dating relationships, and marriages. J Soc Psychol. 2010;150(4):369-392.
[FREE Full text] [doi: 10.1080/00224540903365471] [Medline: 20718222]

62. Kanter JB, Lavner JA, Lannin DG, Hilgard J, Monk JK. Does couple communication predict later relationship quality and
dissolution? A meta-analysis. J Marriage Fam. Oct 30, 2021;84(2):533-551. [FREE Full text] [doi: 10.1111/jomf.12804]

63. Bulanda JR, Brown SL. Race-ethnic differences in marital quality and divorce. Soc Sci Res. Sep 2007;36(3):945-967.
[FREE Full text] [doi: 10.1016/j.ssresearch.2006.04.001]

64. Conger RD, Conger KJ, Martin MJ. Socioeconomic status, family processes, and individual development. J Marriage Fam.
Jun 2010;72(3):685-704. [FREE Full text] [doi: 10.1111/j.1741-3737.2010.00725.x] [Medline: 20676350]

65. Ellison CG, Burdette AM, Bradford Wilcox WB. The couple that prays together: race and ethnicity, religion, and relationship
quality among working‐age adults. J Marriage Fam. Jul 09, 2010;72(4):963-975. [FREE Full text] [doi:
10.1111/j.1741-3737.2010.00742.x]

66. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [FREE Full text]
[doi: 10.1191/1478088706qp063oa]

67. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A new framework for developing and evaluating
complex interventions: update of Medical Research Council guidance. BMJ. Sep 30, 2021;374:n2061. [FREE Full text]
[doi: 10.1136/bmj.n2061] [Medline: 34593508]

68. Chonody JM, Gabb J, Killian M, Dunk-West P. Measuring relationship quality in an international study: exploratory and
confirmatory factor validity. Res Soc Work Pract. Nov 2018;28(8):920-930. [FREE Full text] [doi:
10.1177/1049731516631120] [Medline: 30369776]

69. Chonody J, Gabb J. Understanding the role of relationship maintenance in enduring couple partnerships in later adulthood.
Marriage Fam Rev. Apr 27, 2018;55(3):216-238. [FREE Full text] [doi: 10.1080/01494929.2018.1458010]

70. Gottman J, Gottman J. The natural principles of love. J Fam Theory Rev. Mar 02, 2017;9(1):7-26. [FREE Full text] [doi:
10.1111/jftr.12182]

71. Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review of tailored print health behavior change
interventions. Psychol Bull. Jul 2007;133(4):673-693. [FREE Full text] [doi: 10.1037/0033-2909.133.4.673] [Medline:
17592961]

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 17https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://doi.org/10.1136/bmj.39108.379965.BE
http://dx.doi.org/10.1136/bmj.39108.379965.be
https://europepmc.org/abstract/MED/16484270
http://dx.doi.org/10.1136/bmj.332.7538.413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16484270&dopt=Abstract
https://doi.org/10.1007/s10464-009-9229-9
http://dx.doi.org/10.1007/s10464-009-9229-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19390961&dopt=Abstract
https://europepmc.org/abstract/MED/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824488&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2055207618770325?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207618770325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29942629&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000126
http://dx.doi.org/10.1371/journal.pmed.1000126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19688038&dopt=Abstract
https://doi.org/10.1177/1049732319833368
http://dx.doi.org/10.1177/1049732319833368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30964392&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000186
http://dx.doi.org/10.1371/journal.pmed.1000186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19956674&dopt=Abstract
https://doi.org/10.1177/1558689817719610
http://dx.doi.org/10.1177/1558689817719610
https://doi.org/10.1111/jftr.12509
http://dx.doi.org/10.1111/jftr.12509
http://dx.doi.org/10.1177/0146167200265007
https://doi.org/10.1080/00224540903365471
http://dx.doi.org/10.1080/00224540903365471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20718222&dopt=Abstract
https://doi.org/10.1111/jomf.12804
http://dx.doi.org/10.1111/jomf.12804
https://doi.org/10.1016/j.ssresearch.2006.04.001
http://dx.doi.org/10.1016/j.ssresearch.2006.04.001
https://europepmc.org/abstract/MED/20676350
http://dx.doi.org/10.1111/j.1741-3737.2010.00725.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20676350&dopt=Abstract
https://doi.org/10.1111/j.1741-3737.2010.00742.x
http://dx.doi.org/10.1111/j.1741-3737.2010.00742.x
https://doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=34593508
http://dx.doi.org/10.1136/bmj.n2061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34593508&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1049731516631120?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1049731516631120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30369776&dopt=Abstract
https://doi.org/10.1080/01494929.2018.1458010
http://dx.doi.org/10.1080/01494929.2018.1458010
https://doi.org/10.1111/jftr.12182
http://dx.doi.org/10.1111/jftr.12182
https://doi.org/10.1037/0033-2909.133.4.673
http://dx.doi.org/10.1037/0033-2909.133.4.673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17592961&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


72. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. 1991:179-211. [FREE Full text] [doi:
10.1016/0749-5978(91)90020-t]

73. Lupton D. Quantified sex: a critical analysis of sexual and reproductive self-tracking using apps. Cult Health Sex.
2015;17(4):440-453. [FREE Full text] [doi: 10.1080/13691058.2014.920528] [Medline: 24917459]

74. Lupton D. The thing-power of the human-app health assemblage: thinking with vital materialism. Soc Theory Health. Feb
22, 2019;17(2):125-139. [FREE Full text] [doi: 10.1057/s41285-019-00096-y]

75. Witney T, Gabb J, Aicken C, Di Martino S, Lucassen M. Configuring the digital relationship landscape: a feminist new
materialist analysis of a couple relationship app. Fam Relatsh Soc. 2021;13(2):181-197. [FREE Full text] [doi:
10.1332/20467435Y2024D000000015]

76. Hristova D, Jovicic S, Göbl B, de Freitas S, Slunecko T. “Why did we lose our snapchat streak?”. Social media gamification
and metacommunication. Comput Human Behav Rep. Mar 2022;5:100172. [FREE Full text] [doi:
10.1016/j.chbr.2022.100172]

77. Steiner R. Why 99.5% of consumer apps fail (and how to keep yours alive). Fyresite. URL: https://www.fyresite.com/
how-many-apps-fail/ [accessed 2024-04-29]

78. Reports. Sensor Tower. 2022. URL: https://sensortower.com/ [accessed 2024-04-29]
79. Rogers EM. Diffusion of Innovations. 5th edition. New York, NY. Free Press; 2003.
80. Marriages and divorces. Centers for Disease Control (CDC). URL: https://www.cdc.gov/nchs/nvss/marriage-divorce.htm

[accessed 2024-04-29]
81. Mitchell KR, Shimonovich M, Bosó Pérez R, Dema E, Clifton S, Riddell J, et al. Initial Impacts of COVID-19 on sex life

and relationship quality in steady relationships in Britain: findings from a large, quasi-representative survey (Natsal-COVID).
J Sex Res. Jan 2023;60(1):1-12. [FREE Full text] [doi: 10.1080/00224499.2022.2035663] [Medline: 35286182]

82. Fancourt D, Bu F, Mak HW, Steptoe A. COVID-19 social study: results release 16. University College London. UCL URL:
https://www.covidsocialstudy.org/_files/ugd/3d9db5_dc64263647624fd3842e6521c186aa69.pdf [accessed 2024-04-29]

83. Pietromonaco PR, Overall NC. Applying relationship science to evaluate how the COVID-19 pandemic may impact couples'
relationships. Am Psychol. Apr 2021;76(3):438-450. [FREE Full text] [doi: 10.1037/amp0000714] [Medline: 32700937]

84. Kim JJ, Munroe M, Feng Z, Morris S, Al-Refae M, Antonacci R, et al. Personal growth and well-being in the time of
COVID: an exploratory mixed-methods analysis. Front Psychol. 2021;12:648060. [FREE Full text] [doi:
10.3389/fpsyg.2021.648060] [Medline: 33841285]

85. McClain C, Vogels EA, Perrin A, Rainie L. The internet and the pandemic. Pew Research Center. URL: https://www.
pewresearch.org/internet/2021/09/01/the-internet-and-the-pandemic/ [accessed 2024-04-29]

Abbreviations
LGBTQ+: lesbian, gay, bisexual, transgender/trans, queer, and other sexuality and gender minoritized individuals
mHealth: mobile health
MQoRS: Multidimensional Quality of Relationship Scale
OR: odds ratio

Edited by M Sobolev; submitted 13.12.23; peer-reviewed by M Brinberg, S Locke; comments to author 16.07.24; revised version
received 10.12.24; accepted 23.01.25; published 14.04.25

Please cite as:
Aicken C, Gabb J, Di Martino S, Witney T, Lucassen M
Exploring the Potential of a Digital Intervention to Enhance Couple Relationships (the Paired App): Mixed Methods Evaluation
JMIR Mhealth Uhealth 2025;13:e55433
URL: https://mhealth.jmir.org/2025/1/e55433
doi: 10.2196/55433
PMID:

©Catherine Aicken, Jacqui Gabb, Salvatore Di Martino, Tom Witney, Mathijs Lucassen. Originally published in JMIR mHealth
and uHealth (https://mhealth.jmir.org), 14.04.2025. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR mHealth and uHealth, is properly cited. The
complete bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well as this copyright and
license information must be included.

JMIR Mhealth Uhealth 2025 | vol. 13 | e55433 | p. 18https://mhealth.jmir.org/2025/1/e55433
(page number not for citation purposes)

Aicken et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.1080/13691058.2014.920528
http://dx.doi.org/10.1080/13691058.2014.920528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24917459&dopt=Abstract
https://doi.org/10.1057/s41285-019-00096-y
http://dx.doi.org/10.1057/s41285-019-00096-y
https://doi.org/10.1332/20467435Y2024D000000015
http://dx.doi.org/10.1332/20467435Y2024D000000015
https://doi.org/10.1016/j.chbr.2022.100172
http://dx.doi.org/10.1016/j.chbr.2022.100172
https://www.fyresite.com/how-many-apps-fail/
https://www.fyresite.com/how-many-apps-fail/
https://sensortower.com/
https://www.cdc.gov/nchs/nvss/marriage-divorce.htm
https://www.tandfonline.com/doi/abs/10.1080/00224499.2022.2035663?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/00224499.2022.2035663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35286182&dopt=Abstract
https://www.covidsocialstudy.org/_files/ugd/3d9db5_dc64263647624fd3842e6521c186aa69.pdf
https://doi.org/10.1037/amp0000714
http://dx.doi.org/10.1037/amp0000714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32700937&dopt=Abstract
https://europepmc.org/abstract/MED/33841285
http://dx.doi.org/10.3389/fpsyg.2021.648060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33841285&dopt=Abstract
https://www.pewresearch.org/internet/2021/09/01/the-internet-and-the-pandemic/
https://www.pewresearch.org/internet/2021/09/01/the-internet-and-the-pandemic/
https://mhealth.jmir.org/2025/1/e55433
http://dx.doi.org/10.2196/55433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

